Cortisol, an important hormone when assessing levels of stress, is often measured in blood. However, the tranquilizing and handling of live animals may have a short-term effect on the cortisol blood levels. Therefore a pilot study was conducted, analyzing cortisol concentration in hair from 7 female (4-19 years old) and 11 male (6-19 years) polar bears (Ursus maritimus) sampled in East Greenland (61°-82°N) during 1994-2006. Hair was chosen as matrix as it is non-invasive, seasonally harmonized (formed during autumn), and represents long-term cortisol developments. The samples were categorized according to degree of contamination during sampling: Eight were clean (2 females, 6 males), 5 had been contaminated with bear blood (2 F, 3 M) and 5 with bear fat (3 F, 2 M). Although there was some variation in hair cortisol concentrations across categories, the differences did not differ statistically after the external contamination had been removed by repeated washing. Average cortisol concentration in all samples was 8.5 pg cortisol/mg hair with a range of 3.0 to 16.4 pg/mg. There was no significant correlation between cortisol concentration and age (p = 0.98) or sampling year (p = 0.19). However, females had a significantly higher mean cortisol concentration than males (females mean: 11.0 pg/mg, males: 7.0 pg/mg; p = 0.009). The study showed that polar bear hair contains relatively low but measurable amounts of cortisol and that cortisol in hair may be used as a non-invasive, non-biased matrix in studies of longterm stress in polar bears. Hence, measuring cortisol concentrations in hair may prove a valuable tool in monitoring the level of long-term stress in polar bears caused by pollution or food deprivation due to global warming.
